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Abstract

We have produced Co, Cu, and Fe nano-particles by Laser-induced solution
deposition (LISD) as evidenced by TEM investigations. Sizes of the nano-particles
created are in the order of 5 nm. The LISD system could generate nano-particles in
guantities only in the order of a milligram. This may be mainly due to the limited photo
induced reactions taking place on the surface of the solutions. We have designed
experiments to use drop flow technique with LISD for nano-particle deposition on micro-
reactors. Preliminary work has been done on Co and Fe thin film deposited micro-
reactors. We are also investigating the catalytic properties of nano-particles of FeO and
CoO prepared by ball milling and dispersed into sol-gel prepared alumina granules.

We have continued our investigation of catalytic reactions of Cu, Co, Fe, Cu/Co,
Cu/Fe and Co/Fe on alumina support. The metal oxides were first reduced with hydrogen
and used for the conversion of CO/H,. The surface area of the catalysts has been
determined by nitrogen dissorption. They are in the range of 200-300 m?/g. Cu, Co, Fe,
Co/Fe Cu/Co and Cu/Fe showed increasing order of catalytic activity for CO/H,
conversion. We are also studying catalytic conversion rates for CO,/H, and CO/CO,/H,
mixtures using these catalysts. Our investigations of Co and Fe thin film deposited micro-
reactors showed higher CO/H, conversion for Fe compared to Co.

We have used vibrating sample magnetometer (VSM) to study the magnetic
characteristics of as prepared, reduced, post-reaction catalysts. Comparative study of the
ferromagnetic component of these samples gives the reduction efficiency and the changes
in metal centers during catalytic reactions. Magnetic studies of post-reaction Co and Fe
micro-reactors show that more carbide formation occurs for iron compared to cobalt.
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